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(57) M»o&parr«H*e otmocmtc* * caooo6«M, 
npwMOiue**** A** aunpauic*** a*+opmh~ 

POB8HHOR tfiCWHO* KOMHHW « He$T«HUX M 

rpaowx c*aaxM*ta*- Uc*no H3o0percHM« *a- 
a**rcs noa*ro*ew« »M>«n^imocT» awnpaa- 

xoiioxHtf . A"**™* ■ o6c«a*Y>o wwroHHy city 
cuot. noaOHvy rpy6 c rHApaoflw«*c*oft 
pMpyiouieft roiraa«o* 010- no^awT a myou 
**j*mrrb noq peBowM pauneuMe* H npdto- 

AT JtAOitfr aunpapnaeMoro y^acr**. npuscw na 
ta*AO* craflMH ffpOMSMOftT n*prMfttncHi*e 
cQaoxnw TW* C A<" ©Aonv wnpwuworo 
ywnw cK*$y»»epx npu pafioseM a3"«»wh 



C 



npaM'$Mfle«W a*w flwwwaawi cm*th* Qfr- 
tswfo'x icouquH » cwjaacwifax ne^wwrt * ra* 
;*motf oroMMUwewHOCTTH. • H*crw>cm> np* 
pa6oT3xito K*nHTan**o*y PCMomy ofcaAHMx 

Htto a**«KTHanocTw wwwwvii j&Qopm*- 
pobmhoA ofec*AHO« ICOJIOkHU. 

Hz «wr.l waoCpaataNa KownoMO&*a. onr 
tueHMM ft o6caAHy» wiowy «n*e wopar 
n*eMoro y*acT*a m cocto»UI*h m* 
rHAptftAvwtcKoro pactuupwrefla ■ 4H»e nm- 
pawimecKoa aopNMpyomeft rwoiw £ wiana- 
hqm A"* . aanon««MM» j^wa*©*** 10 
TpatfcnopTMOfl no/iowwn Tpy6 h KiiaruiHQM A** 
cnvita ?h^<m;th ^ Tpy6 npw noA^^Me <omoo- 
h» cicaaxHim; H3 $*r.2 - pa6orB *op- 
MwpytouteA ronooKH a aunpaa/»*eMOM 
ysacTKs; na <pt»r.3 - paapw ^pwipywe* 



Cnocoe »MnpaanaHHB Aa^op^wpoaaHMoft 
o6c«Ahq* KonofWM ocymecTBflawT cnaAV»- 
uiHH oGpaaoM, 4 

CnyowoT k aunpawaaMOMw ysacrKy 1 
wnoHHy Tpye 3 c ♦opMMpyiou^ ro4oa«op 2. 
noAa^rra wionny TpyC 3 *HA*ocrv hoa Pao°- 
mmh AaanenMeM * npovoaoAar nep«H«u|CHM9 
K anot«MM Tpy6 3 » M npaaiiaaMoroy«acT- 
u a rcpouecce pafitwcro MMitna. opumom pbdo- 

Mt«ft UMKH ftpOMMOMT CTdAH^HO. a H9 *3*R0* 

eraAM^ nppHsaO«aT nepcneu*cKMa koaommu 
Tpy« aAMW aKinpawa^ioro riacTRa aiway 
asepx npu paBoMan AaanenwH » rMApaw!»«-*c- 
ckoA ♦opMnpytouw* ^oi^. 

Cnoco6ocyitt€CTMBKiT aiCAyH>mnM o6pa- 

aoM» fc 

06c»AM»J? KOAOMHa AMaMOTpOM *4o MM c 

tonmxHoft cranitw 10 mm cm«t* «a r/iy6wH€ 
1200 m. Martapnan o6c^amow <c/to«Hu cta/i^ 
rpynnnnpoHHocT*f A( a»-6500<rc/cM^.o, - 
- SBQOKrc/eM 2 ). UJr6ik>mdm AwaMCfpon 124 



o 

to 

CD 



IS/09 '00 VBI 12:58 ITX/RX NR 8430) 



15-08*00 13:10 



VOH -TKhnliuh. UnlvirKtm Ititrw PATCH 44MITM0455S 
3 16772*8 



T-590 MOO 

4 



mm onpeAeAMii w h**pokoa**<**w ft o6caAnoA 
KOnoHH* fia r/iyGwne t20O m. nofly«*M/iH not*A« 
icy - w36not« He npo*OAJKT, Uia6noH »«^T' 
*om 118 mm npoxOAMT. *ecTK*ft raOapw 
<pOpMMpyiomeA rnitoftHM ito A*a*<*PV eocTaa- 
a*bt11Bmm. 

YcrawOftwt* paaaw****** cerropoe 4 
<VopMMpyiouiea r OAOeicw. JttwaMerp wx paaAW 
m**y**-Ao/:>**H cootwctoow*, •My?a*MH«- 
My o6caAHoa xopohhu ota»9M*TP» 

1 16 mm AO A^^Tpa 126 mm. 

a>op»^ipywiuaH ronOBKa Z. HactpoeHHa* 

ujhp«hhom COCrO*HWM, cO0TBeTCTuyiO*uwA HO" 
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Aatee. c6po<;** A»»/>eH%»e 40 My/w. ony 
cmiot itOMno«oft<y c ^opMMpyiovueA f o#!Oft*o* 

2 NW*e CMAYOfO y«4ftCTM 1 M COftCpU^JOT *TO- 

pp* npoxoA " POOTfteTcraeMHo ta**e TpernA 
npcxoA CMMjy mpx, 4>MKCHpy* no aiaw«' ,u - 
Mee*OMy MNAVutaTopy ©oca (H4B) oceBwe 
■rpyaxw. 

ftonyscHHweoccewe Korpyaw ceeA*wu b 

AHamuwpy* oceBwe Marpysxw. oTKCHawr. 
vrt> nocna BToporo npoxOA* cnmbwiwc* 
t*a W%, no cpaftHewwo c flapaw*. a oocne 
ipeivtro npoxoA3 ~na35%. 

Oahww, Ha^wHa* napa^tt npoaoA. mo*ho 



MHHa#iwnoMy A»8MBTpy oCc«noft w/iortH*. 15 



offycxeerc* hm*« cm»iwo ysacrxa. 

OnpeiyttfiJflWT ycwuta. coaAaattMU* cox- 
iopaMv«44>cpMHpyiPtt|eft rono*** ne BMyTpeH- 

KHft flKSIMOtP 06C«AHO* WWOHHfcl 5: 

P-3,14 '7,1 -10* 120 - 26800<f- 

r&t D - 7,1 cm - nwyTpaHWtf wm^tp pew- 
hobo* ynnoTuincflatfoft MdHncjQTu nOA ceicro- 
pamv* 

L - 10 cm - M*n* peaawoaott ynAOTtet- 
tgavmom Mft>mteTw; 

p - 120 rrc/cM 2 - pa&seu HaduuHHoa 
abbabhw xmakqcym » wow 2. noaraepat- 
AftrlHOa Tsxwiecxo* xa^urtrtaapMCTiwoft. 

Qnp« /laffMor y^em^oe jsmneHun, aoaw 

fta*MOO C6KTOP&M 1 ! «mOftK* 2, HO ftMtfp*MH*- 

My A^a^Tpy oGc*ah<* xo#»o>***m; 
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38600 
1 * 5 bwi • 



r 



26800 
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sec*o*t*P*MPY«*U*A ronoaice m Oo/tmur 120 
crc/cn 2 . 3to orpaaMTCft na ee/mMWHC *ohtw 
T*w* H Ote»UK warpy^ay. Onn aoapacTy?. 
Oi«K> a* aoapacWMcM oczoo* HarpyaKM no 
rviB. Hen^» Aonycitamr. *rro6w ec reniwiwa 
npeaucMna 300 xH aonoAtwrenbHO * wcy 
Tpy6 H^iroToowxcKytH^a *oMnoMoa«» c *op- 
MKpyvmtod r0A0«xoA, tax *a* to^Hmoer 
or* &CHOCT> nopwaa iw6. 

Ecam ocovan narpy^ica npM&/n«ica«TW r 

TDHHOfl aotflXQCTM a romwe 2 a npe- 

A»ax <rr 15% <7r M npoAOrtaWTV npouowcy 
£HM3y aaepx Mapea CMfltwft y^scroic, 

CHHxewtd oe«8MX xarpyaoK np*i noBTop- 

HMX ftpOWAW rCWTD*«H 2 CBKACTei»fcCT»yaT o 
TOM, HtO CMITM6 o6C3AHOft KWlOMHM yctpa^fl- 
«fC«. in*O*AaMM0CT* W KOAOMtl* *QCCt<3»*9r 

nmaavrcit 

^opMy/ia H3o6poTOM«a 
Cnoco6 aunpasiieHMa Ajc^opM»<poBaHHofi 
o6caArto«i xonoHHb., oiotJOvairMUMfi cnyc« < eu- 
npaaiiacMOMy ynacrxy TpiincnoprrKtift ko^oh- 
mm Tpy6 c rtqipaairtflHaciCHM pacuwpwTcwM* 



xHOcrail xoKTaicrs; 

T- 0,6 cm - Annua xoHTaxra caKTopoa. 

TaWM o6pa3CM. yAaihuoe A^^^tcMe. co- 
aAatfteMoe cecropatw no HKyTpenwcMy Ana- 
Merpy oCcaflKoft wnoHHW. cochib/wct A© 
40% Or. . 

noAABP»»Bara a romance 2 pa6owe wa5*r 
To»iHoe Aawewiie. poeHOe 120 rre/tn . T*nyr 
fiOAv©MHf«OM TpyCw 2 aaepx * eoaopuiawr 
napmwft rpoxoA OopMMpyiomeA roiiOftKO* w 
pea cMaruA yMacrox 1 oGcAAKo* %qno**u. 
co3Aaaan na oScaAMyio Kononny noHtaicTMMe 
m ocaauo HarpysirM. 



noKVMM m nepw^awwa kowihu *py6 baojii. 
BunpaairaaMioroysacTtca a npouecce paSoMaro 
HH«»a.oTnaHaiDUi««c« t©m- wj.cuenwo 
* noaiiuieHMA a4*>e*Aw0CTM awnpaawKiw 
48 A0*opMWpoaam40« c6c«aho^ kwiomku, « xa- 
Hccrae nwpaamwecxora patuwpHTeao 
noAsayxTT rwApaa*i*r*ccicyo Aop«»»pyiomyw 
rofloaxy. npweM po6pwft hvikji npo*wowrT 

CTBAPftttOt a Ha X33X/pft CTBAW npo«3»OA»T 

60 nepcMeiueHne wwowhw tpy6 bad**- awflp**- 
iiiteMoro yMacTxa o.nay aaepx npn pa6o«M 
Afti^eMMM a iHAPawflwecxoft «opi«*py«Ott4<i*f 
rOivoa«e. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic fonning head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 - 10* 120 =26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgffcm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

_ 26800 _ 26800 _ 
mii n-D^I 314120.5 

= 1410kgffcm2, 

where Dj n = 12 cm is the inner diameter of the contact surfaces; 
/= 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% a y . 

Maintaining a working excess pressure in head 2 equal to 120 kgf/cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns S and 6] 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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[see Russian original for figure] 
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